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AN  ORIJVAC  PROGRAM  FOR  THE  TRANSFCKMATION  OF  GEODETIC  ELLTPSOIDAL 
COORDINATES  INTO  CARTESIAN  COCRDIKATES  AND  VICE  VERSA 

ABSTRACT 

The  transformation  of  geodetic  ellipsoidal  coordinates  into 
Cartesian  coordinates  ajid  vice  versa  is  pTOgraramed  for  theORDVAC 
using. a  pseudo  code  -  "The  One  Address  Floating  Binary  Double 
Precision  Code  (OFBDP)," 
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I.  THE  MATHEMATICAL  BASIS  CF  THE  COORDINAra 
TRAJJSFOKMATIOW^ 

With  reference  to  Fig.  1,  the  following  notation  for  the  constants 
of  the  reference  ellipsoid  becomes  self-explanatory. 

Major  axis 
Minor  axis 
Eccentricity 

The  null. meridian  is. denoted  by  (A)q 

Fig.  2  presents  the  plane  of  the  meridian 

!e.  ♦  =1  (2) 

Furthermore, 

S  '. 

=  cos  T|r,  where  t  is  the  "reduced  latitude".  (j) 

a 

From  the  fundamental  Identity 

sln^  t  +  cos^  T|r  =  1  (4) 

and  from  (2)  and  (j)  it  follows  that 

Z  , 

^  sin  + 

and  again  with  (2),  we  obtain 

■  /  •  r. 

P 


1,  Schmid,  H,  Some  Remarks  on  the  Problem  of  Transforming  Geodetic 
Ellipsoidal  Coordinates  Into  Cartesian  Coordinates  with  the  Help 
of  The  Reduced  Latitude,  Ordnance  Computer  Research  Report, 
Ballistic  Research  Laboratories,  Aberdeen  Proving  Ground,  Maryland, 
Vol.  VI,  No.  2,  15  April  I959  •  . 


(5) 

(6) 


-  a 
b 


-  b 


=  1  -  (b/a)‘ 


■  (1) 
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which  Is  conveniently  written  "by  Introducing  the  geocentric  latitude 
7,  as  •  . 


From 


tan  t  =  -g-  "tan  7» 

.  2  ■ 

tan  0  =  tan  y  • 
b 


follows  tsm  0  =  "^  tan  ik.  ’  _  .  • 

Furthermore  from  Fig,  2  -  •  ■ 

Z  -  Z  .  ■  ;  ■  ■  ■ 

.  tan  0  =  • 

1  P 

Substituting  (3)  and  (5)  Into  (l0)>  we  obtain  with  (9)  and  (l) 

2  Z,  • 

tan  i|r  -  slnt-  -  .  ^  =0 

3^  a  .  fai 

which  leads  to  an  expression  of  fourth  degree  explicit  in  terms  of 
tan  ik,  '  • 


S7) 

(8) 

(9) 

(10) 

(11) 


In  order  to  avoid  a  cumbersome  solution  a  well  known  series  Is 
considered,  .  • 

tan  (  +  ^°)  “  tan,i°  +  (l  +  tan^  A\|r  +  (12) 


(1  +.  tan  ik°)  tan  + 


•where, 


t  =  i|f°  +  At°. 


By  neglecting  all  terms  higher  than  first  order 

2  Z 

4.  ,1,0  4  j,o  eie  .  ■  b  1 

tan  i|r  -  sin  i|f  ■n r  •  5~ 

^1 


*= 


1  +  tan'^  r  -  cos  r  ^ 

®1  . 


where, 


tan  »  I  .  ^ 

b 


(15) 


(U) 


(15) 
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With  the  above  derived  formulas  geodetic  ellipsoidal  coordinates 
can  readily  be  converted  into  geocentric  Cartesian  coordinates  and  vice 
versa.  The  transformation  here  Is. based  on  formula  (9)  using  the  re¬ 
duced  latitude,  ,  as  an  auxiliary  angle*  Thus,  fewer  Iterations  axe 
required  in  detenuinlng  the  value  of  A  if®  by  formula  (l^)  than  would  be 
required  if  similar  expressions  for  A  y  corrections  were  derived. 

The  second  phaSe  of  coordinate  transformation  is  concerned  with 

the  transformation  of  the  geocentric  Cartesian  coordinates  (XYZ),as 

obtained  in  the  first  step,  into  a  system  of  local  Cartesian  coordinates 

(xyz)  and  vice  versa.  In  order  to  obtain  a  high  degree  of  flexibility 

it  is  desirable  to  provide  for  the  possibility  of  referring  the 

geocentric  coordinate  system  to  an  arbitrarily  chosen  meridian,  denoted 

by  (x).  For  a  coordinate  transformation  to  be  suited  for  geodetic  and 

photo grammetrlc  pvurposes,  particular  attention  should  be  given  to  the 

fact  that  generally  the  position  of  any  local  point  of  origin  will  be 

given  by  geodetic  ellipsoidal  coordinates  denoted  by  0  ,  ^  ,  3^* 

By  Introducing  (x)  =  the  geocentric  Cartesian  system  becomes 

oriented  in  such  a  way  that  its  X-axis  is  situated  in  the  meridian  plane 

of  the  arbitrarily  chosen  point  of  origin  of  the  local  Cartesian  system* 

During  the  computations,  first  the  Cartesian  geocentric  coordinates  of 

the  point  of  origin  (X  Y  Z  )  are  computed.  In  case  the  above  described 
.000 

rotation  (X^  -  X^)  is  applied,  Y^  «=  zero.  Next  the  geocentric  system 

is  translated  parallel  to  itself,  into  the  origin  of  the  local  system. 

by  the  translations,  XYZ,  The  x’y’z'  -  system  thus  obtained  must 

■'000 

now  be  oriented  by  three  additional  rotations.  These  rotations  should 
be  made  in  such  a  way  that  the  orientation  of  the  local  system  can  be 
made  to  be  significant  in  terms  of  commonly  used  geodetic  parameters. 
First,  we -rotate  around  the  y-axls  for  an  angle  A,  With  Y^  =  zero  and 
a  =  (90-  0^)  the  xy-plane  becomes  parallel  to  a  plane  tangent  to  the 
ellipsoid  at  the  sub -origin  point.  Second,  we  rotate  around  the  once 
rotated  z'  -  axis  (p  -  rotation).  If  the  xy-plane  is  tangent  to  the 
ellipsoid  at  the  sub-origin  point,  this  step  corresponds  to  the  con¬ 
ventional  azimuth  rotation.  The  third  rotation,  denoted  by  7,  is 
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executed  around  the  tvlce  rotated  x'  -  axis.  In  most  geodetic 
problems  7  will  equal  zero .  The  necessary  computations ,  described 
above  are  made  by  the' following  well  known  formulas  which  transfer 
one  set  of  Cartesian  coordinates  Into  another: 

A.  Direct  Transformation  ,  ■ 

“  +  x|  (cos  Ct  cos  p) 

+  y'  (sin  p) 

•  -  (sin  a  cos  p) 

y^  =  +  (sin  OL  sin  7  -  cos  (X  sin  p  cos  7) 

+  yj^  (cos  p  cos  7) 

+  z^  (cos  a  sin  7  +  sin  a  sin  p  cos  7) 

(sin  a  cos  7  +  cos  0!  sin  p  sin  7) 

-  yj^  (cos  p  sin  7) 

+.  z!^  (cos  OL  cos  7  -  sin  ct  sin  p  sin  7) 

B.  Inverse  Transformation. 

x^  =  +  x^  (cos  ct  cos  p) 

+  y^  (sin  ct  sin  7  -  cos  Ct  sin  p  cos  y) 

+  z^  (sin  Ct  cos  7  +  cos  a  sin  p  sin  7) 

y[  =  +  Xi  (sin  p) 

+  y^  (cos  p  cos  7)  , 

-  z^  (cos  p  sin  7) 

z|  =,  -  (sin  a  COB  p) 

+  y^  (cos  Ct  sin  7  +  sin  a  sin  p  cos  7) 

+  z^  (cos  ct  cos  7  -  sin  a  sin  p  sin  7) 
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,11.  FORMULAS  USED  IN  THE  PROGRAMMING  PHASE 
A.  1^.  Direct  Transformation 

a.  Given;  The  ellipsoidal  coordinates  of  the  point  of  origin  0 

(0  ,X  )  and  I,  (0. ,X. )  where  longitudes  X  and  X.  are  referred 
o  o  ■  1  11.  '  o  1 

to  the  null  meridian  denoted  ty  (X)^,  . 

b*  Compute  the  Cartesian  geocentric  coordinates  (X^,Y^,Z^)  and  . 


whereby  the 

+  X-axis  passes  through  the  point  0 

=  0,  X  -  (X) 

^d  the  +  Z- 

-axis  passes  through  the  point  0  =  +  90° ♦ 

r 

From  (9) 

tan  '4i'  =  —  tan  0 
a 

(16) 

i 

(5) 

S  =  a  cos  ijr 

P 

(IT) 

(5) 

Zp  =  b  sin  i|f 

(18) 

(2) 

From  Fig, 

2 

S.  =  S  +  H  cos  0 
ip 

(19) 

X.  =  S.  cos  1  X.  - 
i  1  1-1 

(x)] 

(20) 

Y^  “  sin  [X^  - 

(>•)] 

(21) 

Z.  =  Z  +  H  sin  0 

ip  ^ 

(22) 

c ♦  Transform  the 

Cartesian  geocentric  coordinates  X^, 

Y^,Z^  to 

local  Cartesian  coordinates 

(1) 

Translations 

(25) 

n=\-  \ 

(24) 

.^1  “  ^i "  ^0 

(25) 

(2) 

Rotations 

x^  =  +  x^  (cos  Qt  cos  p) 

(26) 

+  y^  (sin  p) 

-  z’  (sin  a  cos  p) 
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=  '*'•^1  (aln  (X  sin  y  -  cos  Ot  sin  p  cos  7)  (27) 

+  y’  (cos  p  cos  7) 

+  (cos  a  sin  7  +  sin  o:  sin  p  cos  7) 

e  +  x’  (sin  q:  cos  7  +  cos  a  sin  p  slri  7)  (28) 

-  y’  (cos  p  sin  7) 

+  z^  (cos  oc  cos  7  -  sin  oc  sin  p  sin  7) 

B.  -2.  Inverse  Transformation 

a.  Given:  The  local  Cartesian  coordinates  of  point  I  (Xj^,y^,z^) 

and  the  Cartesian  geocentric  coordinates  of  the  corresponding  ^Int  of 
Origin  0 

h.  Transform  the  local  Cartesian  coordinates  x^,y^,z^  Into  Cartesian 
geocentric  coordinates 

(1)  Rotations 

4  ■  . 


+  X. 


+  V, 


+  z. 


=  +  x^ 


+  Va 


-  Z, 


=  -  x^ 


+  Z, 


(cos  a  cos  p) 

(sin  a  sin  7  -  cos  a  sin  p  cos  7) 

(sin  a  cos  7  +  cos  a  sin  p  sin  7) 

(sin  p) 

(cos  P  cos  7) 

(cos  p  sin-  7) 

(sin  Ot  cos  p) 

(cos  a  sin  7  +  sin  a  sin  p  cos  7) 

(cos  a  cos  7  -  sin  a  sin  p  sin  7) 


(29) 


(30) 


(51) 


Ik 


(2) 

Translations 

1 

X  =  X?  +  X 

1  1  0 

(32) 

Y  =  V*  +  Y 
i  ■’^1  0 

(33) 

=  z'  +  Z 

1  1  0 

m 

c.  Compute  the  corresponding  ellipsoidal  coordinates 

From  Fig.  2 

^1 

tein  ^  =  .5— 

and  =  (x)  +  ^ 

(53) 

(56) 

Furthermore, 

=  (X^  +  Y^)l 

(3T) 

From  (15) 

tant°*^*^ 

(58) 

From  (14) 

^  tan  t°  -  sin  itr°  |  • 

^  (59) 

1  +  tan^t°  -  cos  i|f°  . 

From  (15) 

From  (9) 

tan  0.  =  tan  ilf  . 

From  Fig.  2 

-  a  cos  i|f 
^  ”  cos  0^ 

(42) 

' 

• 

.  15 

III.  RASTER 
(Memory  Display) 
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SL 
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20 


aAmt  ■•ARCflDI.CN  ^ROvma  ShdUMB^  hD-- 


QltDBG*l43T 
28  Jlf«/  52 
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aamt 
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IV.  FLOW  CHART 


.25 


18 


YES 


NEXT 

CASE? 


DIRECT  TRANSFORMATION 

I8A 


19 


CHECK 

AX«  ) 

IR  iP2 

•1 

...  1 

20 


♦  SO? 


86 


PRINT 

Xo>  Yo,  Zq,  Id 
PRINT  BLANK 
- T - 


30 


i  0?| 


23 


SIN  f,  COS  i>,  . 

TAN  , 

SIN  AX,  COS  AX 


24 


TAN  ^=TAN  <i>.  % 
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Sp 

=  a  cos  + 

Zp 

>  b  SIN  f 

s 

X 

>  Sp-i-H  COS  ^ 
•S. COSAX 

Y 

■  S  SIN  AX 

z 

•  Zp'l-H  SIN^ 

EB2I 

Bi 

29 


k'i  "Xi  -  Xo 
y)  -  T|  -  Yo 
*|-Zi  -  Zo 


K|  •  '*’  k'i  (cos  a  COS  $  ) 

+  y|  (  SIN  /3) 

-z‘|  (  SIN  a  COS  0  ) 

y|  •  (SIN  a  SIN  r-COS  a  SIN  B  COS  r) 
+  /i'  (COS  B  cos  y> 

+  t‘l  (cos  o  SIN  r -4- SIN  a  SIN  ^  cos  r) 
l|  •  (SIN  o  cos  X+ COSO  SIN  ^  SIN  r) 

-  /i  ( cos  0  SIN  y) 

4-zi  (  cos  a  cos  r  -  SIN  a  SIN  ^  SIN  r) 


OPTION! 
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V.  THE  CODE  ■  i  .  • 

.  A.  PROGRAM  . ■ 

”The  One  Address  Floating  Binary  Double  Precision  (CFBDP)" 
devised  by  Lloyd  ■Canipbell>''  Coiiiputing -Laboratory,  Ballistic  Research 
I^pboratories,  vas  applied  to  this  problem.  '  Instniction  on  the  use 
of  the  code  may  be  found  in  BRL  Report  No.  997,  October  195^, 
"Programming  and  Coding  for  OEDVAC*)  by  '  Tadeusz  Leser  and  Michael 


Romanelll 


SEQUENCE 

CODE 

ADDBESS 

ORDER  INDEX 

DESCRIPTION 

12.1 . 

.2 

K40b00 

N00040 

^oo"' 

-t600 

U  OFB 

V  • 

■  Enter  OFB 

.3 

.4 

.IIIC604 

6002FS 

601 

•  fU  13.1 
•M  ZFS  • 

r 

.5 

.6 

K8o7ai  ‘ 
6002FN 

502'^ 

+  B2 

M  2FN 

Unused 

.7 

..  .8 

M0604 
.  SN0262 

605  “ 

fU  13.1 

U»  IBMC' 

\ 

f 

13.1 

.2 

”000763 

SN0262 

604 

f  +  W2 

IBMC 

Read  a, b,  +  ;1,  +  .1 

•  .3 

.4 

M070K 

SN02FJ 

5o5  ' 

■  fU  8?.i 

U*  IBMC 

^  Unused 

•  5 

l4.i 

NN0700  " 
.441004 

606 

fU  83.1 

ISA 

f 

.2 

.3  • 

000764 

SN0262 

5o7 

f  +  W5 

U>^  IBMC 

.4 

.5  . 

OOOTFO 

6807N0 

5o5  “ 

f  +  TO 
f  X  KL 

.6 

.7 

1007J0 

0007F1 

5^ 

fM  PI 
f  +  T1 

Read  a,  B,  7>  ( 1  )  In 

.  b 
.9 

baotNi 

FK07J0 

ms 

f(+)MPl 

degrees,  Mnutes, 

.10 

.11 

0007F2 

6807N2 

■ 

seconds.  Convert  to 

.12 

.13 

lf07J0  ” 
0O07J0 

Tot 

f{+)MPl  . 
f  +  PI 

radians.  Compute 

.14 
■  .15 

0007J0 

SNOILI. 

5oj  ^ 

■f  +  PI 

U*  sln-cos 

sin  and  cos.. 

.16 
•  .17 

1017J1 

000017 

Top 

f  +  017 

1 ' 

J 

.16 

•19 _ 

1017J2 

f8iooi 

fM  P3 

IIA 

3 

1 

F01^7 

6407NK 

8io 

IfC  14.7 
fl-1  C5 

1> 

V 

.22 

.23  _ 

1007NJ 

6407NK 

611 

fM  si 
fl-lC3 

Set  Sl(-J 

.24 

15.1 

100 7NF 
OOOTNK 

612 

•fM  S2 
f  +  C3 

• 

Set  S2(-} 

* 'd 

.3 

mno6i4 

fCTKI 
fU  58.1 

Z  0 

c? 

3H7i 

.2 

0007M9 

7807N8 

6i4 

f  +  C2 
f  f  Cl 

n 

.3 

.4 

1007J7 

6807J7 

5a3 

..  fM  p8 

f  X  p8 

(b/a)^ 

.5 

.6 

1007J7 

0007N5 

515  ; 

fiTpH 
t  +  k4 
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SEQUENCE 

CODE 

ADDRESS 

ORDER 

INDEX 

DESCRIPTION 

3^.7 

.8 

0407J7 

1007J7 

617 

f(-)p8 
fM  P8 

> 

39.1 
.2  . 

000784 

SNO262 

SiH  ^ 

f  +  W3 
u^ibm: 

Read  Xq.  Xq.  ^o,  or 

T+oTi 

.2 

ooo7r4 

4no6ik 

619 

f  +  T4 
fC'4l.l  . 

.3 

4-1.1 

NN0604 

0007NJ 

5ajc 

fU  13.1 

f  +  SI 

^0 

.2  . 

42.1 

Sis 

fC  69.1 

f|+|C3 

Test  SI 

.2 

.3 

1007NJ 

1007NL 

6!n 

fM  SI 
fM  S3 

~^t  SI  (+y 

Set  S3  (+) 

ms/m 

s 

Xo^  Xi 

.5 

■■ 

B 

Xo^Xl 

.6 

.7 

1017K0 

L016u 

6IF 

fM  Do 

IfC'  42.5 

1 ' 
iN 

Zq  — ^  Zi 
f 

■53TI  ^ 

.2 

3007L0 

OOOTFO 

61L 

OM  iris 
f  +  TO 

/ 

\ 

.3 

.4 

0407L0 

4N0622 

6^ 

f(-)T16 

fC'  45.1 

iniTi 

.2 

6407KK 

1007NL 

55i 

fi-lC3 
fM  S3 

Set  S3  {-) 

.3 

1N062B 

5^2^ 

45.1 

0007LO 

f  +  T16 

.2 

.3 

O407P0 

4N0624 

523 

f(-;To 

fc*  47.1 

.4 

47.1 

INO628 

0007P1 

624 

fu»  46.1 
f  +  T1 

Test  for  quadrant  of 
angle 

.2 

.3 

O40TLO 

4N0&6 

525 

f(-}Tl6 

fC»  49.1 

.4 

49.1 

fU  48.1 
f  +  T16 

.2  ■ 

.3 

0407F1 

2NO63I 

657 

fC^Ti 

fC  51.1 

.4 

46.1 

NN062I. 

OOOTPl 

^5" 

fU  50.1 

f  +  T1 

\ 

.2 

786  7TO 

5^ 

f  *  TO 

.3 

1007LF 

fM  PI8 

tan  =  l/i 

.4 

.5 

0007UP 

SN03N0 

f  +  PI8 

IP*'  arctan 

.6 

.7 

100^ 

MO636 

S2S 

fM  Pld 

fu  52.1 

29 


SEQUENCE 

CODE 

ADDRESS 

ORDER 

INDEX 

DESCRIPTION 

45.1 
••  .2 

0007N5 

7807N7 

52N 

f  +  K6 
.  f  7  K8 

K  . 

.3 

,h. 

~iooYtJ 

n407N5 

b2j 

fM  Plti 
f(+)K6 

”•^1 

.5 

.6 

lOOTLF 

NN0636 

“  52f 

IM  P18 

fu  52.1 

> 

f 

50.1 

.2 

OOG7W5 

7807N7 

62ir  “ ' 

"  f”  +  Kb 

f  1  K8 

• 

/ 

- 

.3 

.4 

10071-p 

NN0636 

630 

fM  pia 

fu  52.1  . 

It 

51.1 

.2' 

443002 

3007F0 

631."  ' 

ISA 

OM  TO 

\ 

.3 

.4 

“300YF1 

300712 

552 

QM  T1 

OM  T2 

If  X  and  Y  =  0,  set 

.5 

.6 

'  ”240'^ 
1007F3 

833 

f  -  Cl 
fM  T3 

0o,  Xq,  or  01,  =  0 

.7 

•8 

oocYaf" 

SN02F J 

554 

f  +  W3 
U^IBMR 

H  or  H.  =  -a  and 

0  1 

print.. 

.9 

.10 

L03631 

NN0702 

835 

ifc  51.1 

fC  84.1 

3  J 

■  “1 

52.1 

.2 

“ooSlfo 

68071’0 

^38 

f  +  TO 
f  X  TO 

.3 

.4 

lbo7J8 

0007F1 

637 

fM  P9 
.  f-  +  T1 

.5 

.6. 

6807P1 

FN07J8 

"  538 

f  X  T1 
f(+)M  P9 

S  =  (X^  + 

.Y 

.8 

”ooo7j5 
SNQ229  .  ... 

“  5^ 

f  +  P9 

u*.  in 

•  9 

.10 

ioo7j8 

00071’2 

63K 

fM  P9 
f  +  T2 

N 

/ 

f 

\ 

.11 

.12 

Y8oYj8 

1007J9 

55s 

f  f  P9. 

fM  PIO 

.13 

.14 

oooTnS 

7807N9 

55N 

f  +  Cl 

f.  i  C2 

• 

.  ,0  Zi  a 

ten*  .  .5 

.15 

68o7J9 

63J 

f  X  PIO 

...  ,16  • 

'1007JS 

fM  P12 

\ 

L_ 

•lY 

.18 

0007JS 
SN03N0  . 

f  +  P12 

U**"  arctan 

.19 

.20 

^  iboTJxi 
ioo7ira 

w> 

fM  PI3 
fM  PI3 

UfO  • 

53.1 

.2 

oooYjn”  " " 

SNOILI 

640 

f  +  PI3 

IP*- sin-cos 

.3  ■ 

.4  • 

iooYjj 

000017 

641 

fM  E14 
f  4017 

sin  i|f° 

30 


SEQUENCE 

CODE 

ADDRESS 

ORDER  INDEX 

DESCRIPTION  . 

55.5 

.6 

1007  JF 

0007N8 

fM  PI5 
f  +  Cl 

1 

cos  i|r9 

.7 . 

.8 

6807J7 
7807 J8 

553 

.  '  f  X  P8 
f  i  P9 

•  9 

.10 

1007F5 

0007N9 

644 

srf5 

f  +  C2 

.11 

.12 

780“TNb  “ 
1007F7 

645 

f  4  Cl 
fM  T7 

.15 

.11^ 

0007Kb~ 

7807N9 

5115 

f  +  Cl 
f  T  C2 

.15 

.16 

1007JK 

0007Ji' 

557  “ 

fM  PH 
f  +  PI5 

.lY 

.18 

■  1007F9 

f  X  t6 
m  T9 

A  =  2 

^  tan  sin  if^ - 

1  +  tan^  i^°-cos 

.19 

.20 

0007JB 

6807 JS 

649 

f  +  P12 
f  X  P12 

- 

.21 

.22 

N407N3~ 

o4otF9 

64k 

f(+)K5 

f(-)T9 

.25 

.24 

1007F9 

000 7F6 

65s“ 

fM  T9 
f  +  t6 

.25 

.26 

6wtjj  “ 
1007FK 

64n 

f  X  P14 
fM  TIO 

.^7 
.28  , 

0007F7 
6807  J9 

1 

.30 

100?FS 

2407 JB 

b4F 

fM  TH 
f  -  P12 

.31 

.32 

N407FK 

N407FS 

541 

f(+)T10 

f{+)Tll 

.33 

.34 

■■ 

1 

fh 

.35 

.36 

0007JN 

n407JL 

651 

f  +  PI3 
f(+)  PI6 

/ 

>  =t°  +  A  t° 

.37 

.36 

1007JN 

NN0655 

fM  PI3 

fU.56.1 

E 

f 

30: 

.2  , 

F407JL 

0407N4 

f(+(Pl6 

f(-)K5 

.5 

.4 

2no64o 

M065S 

654^ 

fc  53.1 
fu  55.1 

5^71 
.  .2 

0007JN 

SNOILI 

555 

f  +  EI3 

U*  sin- cos 

.5 

.4 

1007JJ 

000017 

656 

fM  P14 

f  +  017 

sin  ilf 

.5 

.6 

1007 JT" 
0007JJ 

657  ■ 

fM  PI5 
f  +  Pl4 

cos  \(f 

51 


SEQUENCE 

CODE 

ADDBESS 

ORDER  INDEX 

DESCRIPTION 

5577  “ 

tBoTjF” 

f  7  PI5 

.8  ■ 

1007JB 

fM  P12 

tan  ^ 

.9 

.10 

oob7Js" 

SH03NO 

5^ 

f  +  Pl5 

IP*’  arctan 

■ 

.11 

.12 

iob7JN 

■NW0655 

b5K 

fM  PI5  “ 
fU  %,!'  ■ 

53.1 

.2 

.  oooTjs 
6807JK 

55s 

f  +  P12 
f  X  PH 

.3 

A 

53n 

fM  Pl^ 
f  +  P12 

bbbbhhi 

■  ■ •5'  .  .  . 

■  ■  .  6  . 

,  0007JS, 

. 'SNbjNO  ■ 

,b5J  . 

f  +  P12  . 

U*  arctan 

.7 

•  .8 

100^ 
oooTi’i . 

fM  T14 
f  +  T1 

.9 

.10 

780?F0 

1007PN 

65t 

f  4  TO 
fM  T12 

•tan  AX  =  ^ 

.11  . 

.12 

oboj^FN 

SN05N0. 

bbO  ■ 

f  +  T12 
.  IP*’  arctan 

•  .13 

57.1 

iooTlf 

0007NL  . 

bbl 

.fM  P18 
f  +.S3 

.3 

4no664 

NNO663 

bb2 

fc’  59.1 
fu  58.1 

30 

,2- 

OOOTUF 

n4o7N5 

bbj 

f  *  PI8 
f(+)!(6 

.3 

59.1 

10071F 

0007JO 

'  6b4 

fM  Plb 
f  +  PI 

n  +  AX 

.2 

^l-.3 

K407LF 

1007?!. 

553^ 

f(+jP18 
fM  TI5 

(X)  +  AX  =  X 

6'o7i 

0007ET 

F  +  T14 

.•  ..2- 

SNOILI 

tP*^  sih-cos 

.3  ■ 

.1^ 

.  bb7 

f  +  oiV 
fM  T12 

cos  0 

.5 
.6  , 

24o7n8, 

680TJT' 

bb8 

f  -  ci 
f  X  P15 

,  .7 
.8 

.  .,78071^ ,, 

559 

f(+;p9 
f  i  T12 

jj  S  -  a  COB  ^ 
cos.  f). 

•9 

vlO 

100^5 
. .  4iH002  . 

"Wk 

fM  T3 

ISA 

' 

1^ 

/ 

\ 

Ol 

.2 

0017PF  . 
.-7807N0  . 

bbS 

i 

.  .3 

.  .it-^  ■ 

.  1017FF. 

••  0007N6  ■ 

S5n 

fM  T14 
f  +  K7 

1 

.5 

.6  ■ 

b8o7N8 

1007FK 

bbJ 

f  X  Kl  . 

fM  TO 

1 

. 

32 


SEQUEJiCE  CODE  ADDRESS  ORDER  IHDEX  DESCRIPTION 


61,7 

.8 

SBiTPF 

lOOTJ’S 

65f 

1 

1  ■  '  ■  1 

.9 

,10 

30071’0 

30075’! 

66L 

OM  TO 

OM  T1 

Hi 

OOO'^S 

0407I’K 

57o^ 

f  +  TU 
f(-)TlO 

62,3 

.4 

iboTFs 

4no672 

67l 

fM  Til 
fC'  64.1 

.5 

64.1 

M^LS 

oooTI-o 

— 575“ 

fu  81.1 
f  +  TO 

.2 

.5 

n4o7ii3 

1007P0 

6Y3 

f(+)  k4 

fM  TO 

Convert  0  ,  X 
.0  0 

.4 

63,1 

riTJ0670 

oooTlPS 

574“ 

fU  62,1 
f  +  Til 

or  p  ,  A.  to  degrees, 
minutes  and  seconds  . 

.2 

.3 

o^oYno 

1007FS 

f(-).K7 

fM  Til 

.4 

.5 

SroSTT 

M0679 

676 

fc  65.1 
fU  66.1 

.2 

OOOTEl 

n407N3 

.677 

f  +  T1 
f(+)K4 

.5 

.4 

100m 

1W0674 

575“ 

fM  T1 

fUV  63.1 

.  .2  .. 

N407N6 

1007F2 

fr+^7 

fM  T2 

\ 

f 

FTi 

.2 

000784 

SN02FJ 

f  +  W3 
IPrBMR 

y 

\  Print  P  ,  X  H  , 

h*  h>  h 

.2 

Foi66s 

MO702 

67S 

IfC  61.1 
fU  84.1 

1  v| 

A 

f 

K 

^71 

.2 

2407J2 

6807J3 

57n 

f-P3 
f  X  P4 

- 

.3 

.4 

6^7J6 

100 75K 

flTp? 
fM  TIO 

.5 

.6 

0007J1 

6807J5 

5^* 

f  +  P3 
f  X  p6 

.7 

.8 

FN07FK 

0007P1 

571: 

f(+)MT10 
f  +  T1 

.9 

.10 

SBoIStc 

lOOTFK 

5Bo 

f  X  TIO 
fM  TIO 

.11 

.12 

0007J2 

68o7J4 

681 

.  f  +  P3 
f  X  P5 

*1  “  ®  cos  P) 

.13 

.14 

bbOTPO 

FN07FK 

— 5^ — 

f  X  TO 
f(+)MTlO 

+  y  ( sin  a  sin  y-cos  ( 
sin  p  cos  7') 

.15 

.16 

1N06LN 

N40/Ii1 

663. 

fU^6^.1 

f(+)T17 

55 


SEQUBKCE 

CODE 

ADDRESS 

ORDER 

INDEX 

DESCRIPTION 

6807E2 

^NOTEK 

f  X  T2 
.  f(+)MT10 

N 

.19 

.20 

^4o?j4  ‘ 

-  680TJ5 

685 

f-P5 

f  X  P6 

/ 

.21 

.'22 

foti07F2 

lOOTES 

f  X  T2 
fM  Til 

.25 

.2k 

ooo7j4 

68o7J6 

687 

f  +  P5 
f  X  P7 

y^  =  x^(BliiP) 

.25 

.26 

6007P1 

ENOTES 

658" 

f  X  Tl 
f(.+)Mrii 

+  y^(co8  P  cos  7) 

;--v2-7 

.28 

■ o6o7J5 

68o7Ed  . 

,  :  689 

f  +  P'4 

f  X  TO 

- ,z^(cOs  P  Bln  7) 

.29 

,50 

FKOTES . 

68k 

f(+)Mrii 

f  -  TO 

V 

24O7E0 

> 

✓ 

.51- 

'  68o?4ji.  ” 
6867  j4.: 

65s 

'  f  X  ^ 

f  X  P5 

.5^ 

.  .3k 

lOO^N 
0007J1  „... 

65n 

fM  T12 
f  +  P2 

.55  . 

.  ...56.  •■ 

b807J5' 

6807J6 

■  68  J 

f  X  P4 
f  X  P7 

.57 

-  -.58 

ioOT^J 

1007J2 

fM  TI5 
f  +  P5 

l'..  .  ■  ■ 

.59 

.40 

6807J5 

FN07EJ 

68l 

f  X  P6 

f(+)MT15 

.41 

.42 

ooom 
6807FJ  ... 

.  690 

f  +  Tl 

f  X  TI3 

.43  .... 

.44 

'  690 

f(+)MTi2 
f  -  P2 

-  -x^(Bin  a  cos  P) 

.„.45 

.46 

68orJ5  ■ 
6807J5 

692 

f  X  P.4 
f  X  P6 

+  y.,(cOB  “  Bln  7  + 
sin  a  sin  p  cos  7. 

.47 

.48 

1007FJ 

000702 

■  893 

fM  TI5 
f  +  P5 

...  +  z  (cos  a, cos  7  - 
sin  (X  sin  p  sin  7 

.49. 

.50 

6807J6 " 
fnotfj 

mumm 

f  X  p7 
f(+)MT15 

.51 

.52 

'oooipj 

6807F2 

b95 

.f  +  TI5 

f  X  T2 

.55 

70.1. 

FNo'ini 

0007FK 

■  696 

f{+;MTi5 
f ,  +  TIO 

\ 

.2  ■ : 

.3 

N407K0 

1007F0 

■  697 

f { + )D0 
fM  TO 

Xi-x-i  +  Xo - 

'  .4  , 

.5' 

OOO  'fTS  ■. 

N4b7Kl' 

"  695“^ 

f  +  Til 
f(+)Dl 

•:  ,;6rV 

.7 

1007F1 

oootfn 

■  d99 

.  fM  Tl 
f  +  Tl2 

Yi  =  yi  +  — >  y 

5^ 


SEQUENCE 

CODE 

ADDRESS 

ORDER  INDEX 

DESCRIPTION 

7078 
.9_  . 

100  TES 

69K 

f(+)D2 
fM  T2 

.10 

■RifKqiiM 

69S 

fU  45.1 

.11 

nno6il 

fU  45.1 

55 


SEQUEigCE 

CODE 

ADDEESS 

ORDER  INDEX 

DESCRIPTION 

21.4 

Moesi 

6KL  , 

fu  23.1 

22.1 

0007K0 

f  +  DO 

•'  --  y-i 

•.2 

.3 

o4o7SL 

1007K0 

5so 

fM  DO  > 

f  J. 

25.1 

.2 

0007K0 

SNOILI 

"!  5si 

f  +  DO 

Bin-cos 

.5 

.4 

1007 J7 
000017 

5s2 

■■  'fM  p8  ^  ^ 

f  +  017 

sin  P 

.5 

.6 

1007 Jii 
0007 J7 

5s3 

iM  P9 
f  +  p8 

cos  0 

.■7  . 

5s5 

f .  7  P9 

.8 

1007 J9 

fM  Pio 

tan  0  . 

.9 

.10 

0007L0 

SNOILI 

5s5 

f  +  Tlt> 

IP*’  eln-coB 

.u 

.12 

“  1007 JK 
000017 

bS8 

fM  Pll 

f  +  617 

sin  ^ 

.13 

24.1 

1007JS 

0007N9 

5s7 

fM  PI2 
f,  4  C2, 

cos  ^ 

.2 

7807N8 

f  f  Cl 

.3 

,  6807J9 

f  X  PIO 

-  ■ 

.4 

.5 

tan  ^  =  tan  0  .  ^ ' 

.6 

.7 

0007FN 

SN03N0 

Ssic 

f  4  T12 
tP*".  arctan 

.8 

.9 

1007fW 

0007FN 

^ss 

.  f M  T12 
f  4  T12 

.10 

.11 

0007FN 

SNOILI 

^N 

f  4  T12 
tP*"  sln-coB 

.12 

.13 

1007  JN 

000017 

5Sj 

fM  PI3 
f  4  017 

sin  1^" 

■  .14 
.15 

1007JJ 

1007JJ 

fM  P14 
fM  Pl4 

cos  if  ' . 

25.1 

.2 

0007Hb 

6807JJ 

6SL 

f  4  Cl 

f  X  Pl4 

.3 

.4 

lOOITK 

0007N9 

5no 

fM  TIO 
.  f  4  C2 

S  =  a  cos  <jr 

P 

.5 

.6 

6to7JN 

1007FS 

sn 

f  "x  PI? 
fM  Pll 

Z  =13  sin  y 

P  • 

.7 

■  .8 

0007JK2 
6807  J8 

5n2 

f  4  D2 
f  X  P9 

.9 

.10 

FN07FK 

0007K2 

5n3 

f  4  MTIO 
f  4  D2 

S  =  S  4  H  cos  0 

P 

.11 

.12 

8807J7 

FN07FS 

5n4 

T  f  X  P8  . 
f  4  MTll 

Z  =  Z  4  H  sin  0 
_ P _  ■ 

SEQUENCE 

CODE 

ADDRESS 

ORDER 

INDEX 

DESCRIPTION 

^5713 

.Ik  . 

0007FK 

6807JS 

bN5 

f  +  TIO 
f  X  P12 

.15  . 

.16 

1007PN 

0007FK 

6N6 

fM  T12 
f  +  TIO 

X  = 

=  S  COB  ^ 

.17 

.16 

,bd07JK 

1007FJ 

bN7 

f  X  PU 
fM  TI3 

Y  = 

:  S  Bln  ^ 

.2 

000‘tKF 

2N06j1 

5nB 

f  +  S2 

fc  29.1 

Test  S2 

.3 

27.1 

1N08n9 

OOOTTN 

fU’27.1 
f  +  T12 

.2 

.3 

1007K5 

lOOTTO 

fM  D5 
fM  TO 

X- 

— >  X 

.4 

.5 

OOOTTJ 

1007K6 

f  +  Ti2 
fM  d6 

.6 

.7 

lOOTTl 

ooo7rs 

bus 

fM  T1 
f  +  Til 

Y- 

— >  Y 

0 

.d  . 

.9 

1007K7 

100712 

5nj 

fM  D7 
fM  T2 

Z  - 

^^0 

.10 

.11 

NN070b 

1007NF 

fU  Bb.l 
fM  S2 

.2 

000784 

SN02PJ 

f  +  W2 
U*-IBMR 

.5 

NN0b9N 

KIIO69W 

5jo" 

fU  Ib.l 

fu  16.1 

^97! 

.2 

0007FN 

0407K5 

5ji 

f  +  T12 

f(-)D5 

"k 

X 

H* 

1 

X 

.3 

.4 

1007Kb 

0007FJ 

bjS 

fM  ^ 

f  +  TI3 

.5 

.6 

0407K& 

1007K9 

5j3 

"TTTJdS 
fM  D9 

‘  h  -  ’'o - ? 

.7 

.8 

^)007FS 

0407K7 

f  +  Til 

f(-)D7 

.9 

.10 

1007KK 

1007KK 

b^^ 

fM  DIO 
fM  DIO 

=  ■  ^0 - ^  ^ 

30.1 

.2 

0007J2 

6807 J4 

5j5 

f  +  P3 
f  X  P5 

'  ; 

fT" 

=  X^(cOB  CK  COB  S) 

.3 

.4 

lOOTFO 

5j7  ; 

f  X  b8 
fM  TO 

+  y^(  sin  S  ) 

-  zj^(  Bin  a  COB  B  ) 

.5 

.6 

0007J3 

6807K9 

f  +  P4 
f  X  D9 

.7 

.8- 

fnoYfo 
2407 Jl 

5j9 

f(+)  MTO 
f  -  P2 

> 

/ 

V 

V 

SEQCEMCE  CODE,  ,  ADDRESS  ORDER  INDEX _  DESCRIPTION 


5Q;.9  .6ti07J4  ;  .  6JK  f  x  P5 

'  '  .10  6807KK  '  '  f  X  DIO 

in  FN07F0  .  f(+}MTO 

.12  OOOTJS  f  +  P5 

.  .13  ^807 J5  f  X  P4 

.14  6807j6  .  f  X  P7 

. 

715  lOotPl".  5jj  fMTl 

.16  ObOTJl  '  .  f  +  P2 

ilT  6807J5'  '  f  X  P6 

.  .18  d467Pi--  '  f(-)Ti 

.  .19  •  .b8Q'<X8-;  bJL  f  X  D8 

.20  loo'^i''!.  fMTl 

"Tai  O0O7J4  5fc  FTp5  ^ 

.22  68o7j6  ■  f  X  P7 

.25  •  0007 J1  bF2  f  +  P2 

.26  6807J5 '  f  X  p4 

-cos  a  sin  3  cos  7) 

i^T  6807JO  6f5  f  X  P7 

.28  1007L0  fM  T16 

+  y^(co6  3  cos  7) 

+  z^(cos  a  sin  7  + 

sin  a  sin  3  cos  7) 

7^  •  0007J2  5f5  f  +  P5 

.50  6807J!)-  f  X  p6  . 

N457LO  615  f(  +  )Tl6 

.32  6807KK  f  X  DIO 

7W  MOTFI  ^f5  f(  +  )MTl  ^ 

.34  0007J2  f  +  P5  y 

135  ^  58o7J3  ^7  f  X  p4 

.36  6807J5  f  X  p6 

.37  idbTLO  ^^5  fM  Tib 

.58  0007  J1  f  +  P2 

i39  6807 J6  5f9  f  X  P7 

.4o  n407L0  f(+)Tl6 

2^  5s  x|(sin  ct  COB  7 

,.4l  6807KB  fxD5“i~ 

.42'  1007F2  .  fM  T2 

+  COB  a  sin  3  sin  y) 

-  y! (cos  3  sin  7) 

743  000734  ^  61^^  r  +  P5 

..  '  .44  6807  J5  f  X 'p6 

+  2' (cos  0;  cos  7 

-sin  a  sin  B  sin  7) 

745  lOOTLO-  ^  61^?  '  fM'  il6 

■;  .46 .  .  24d7K9  '  "  ■'  f  -  D9 

.  .  V 

“47  680 7L0  f  X  Tib 

•  .48  FN07F2  f  +  Mr2 

7W~'  0007  J1  6IT  f  +1»2 

.50  6807J3  f  X  P4 

31  6807 J5  ; bPL  fx"^  " 

.52  1007L0  ■  ■  •  fM  T16 

SEQUENCE 

CODE 

ADDRESS 

ORDER 

INDEX 

DESCRIPTION 

30.53 
•54  . 

'6lo“ 

f  +  P3 
f  X  P7 

.55 

.56 

0407L0 

6807KK 

.  6L1  ' 

f(-jTlb 
f  x  DIO 

.57 

.5a 

.  ,  bL2 

f(+)MT2 
fU  28.1 

1 

\ 

f 

BoTi 

.2 

f  +  t4. 

fM  T5 

/ 

\ 

.3 

.4 

5l4 

fM  Til 
f  +  C3 

♦  5 
.6 

1007F4 

1007FK 

6l5 

fM  t4 
fM  TIO 

.7 

.8 

bl6 

CM  T9 

ISA 

? 

Unused 

.9 

.10 

0007N3 

1057F6 

f  +  K4 
fM  T6 

3 

.11 

.22 

poSaLt 

000785 

IfC  8o79 

.  f  +  w4 

3 

.13 

.14 

000785 

SN02FJ 

f  +1^4 

IPIBMR 

■ 

.15 

.16 

11 

“feLK 

fu  ib.i 
fU  16.1 

\ 

f 

BiTi 

.2 

WmasU 

-  3600 

.3 

69A.1 

SIn  “ 

fU'bJ.l 
f  +  P3 

/ 

\ 

.2 

.3 

6807J3 

6807J5 

Slj 

f  X  p4 

f  X  p6 

Part  of  Box  69 

.4 

.5 

iooTLl 

0007J1 

fM  TI7 
f  +  P2 

.0 

.7 

5ni 

f  X  P7 
fU’  69.16 

\ 

L _ ^ _ 

“33^1 
.  .2 

-  b4071JK 
1007NN 

fl-l  C3 
fM  S4 

Set  4(-) 

•  3 
.4 

INO606 

INO606 

701 

fU'  14.  b 
fU'  l4.6 

3471 

.2 

0007NN 

2N06i8 

702 

f  +  s4 
.  fc  39.1 

Test  S4 

.3 

85.1 

INO7O3 

p407NK 

■  7o3 

•  fU'  85".  1 
f  +  C3 

.2 

.3 

1007NN 

SN024L 

7o4 

fM  s4 
U»24L 

Print  blank 

.4 

_ 

NNO618  . 
NNO618 

705 

fU  59.1 
fu  39.1 

59 


SEQUENCE 

CODE 

ADDRESS 

ORDER 

INDEX 

DESCRIPTION 

tib.l  ■ 

.2 

■Fkoim 

lOOTlfK 

70b 

f  +  C3 
fM  S2 

.3 

A 

00078^ 

SN02FJ 

70? 

.  f  +  W3 

IF  m© 

Print  X  ,  Y  ,  Z  ,  Id. 
0'  0'  0' 

.5  . 

.6 

000784 
SNP24L  . 

f  +  W3 
.  V*  2kL 

Print  blank 

.7  • 

.8 

HNO69N 

MO69N 

709  . 

fu  16.1 
■rui6.i 

87.1 

.2 

2407HS 

4N070J 

70K 

,f .  -  C4 

■  fC'89.1 

88.1 

.2 

K8O78O 

6003SF 

70s 

+  B1  . 

•  M3SF 

/ 

^  Set  field  words  for 

10  digit 

.3 

.k 

K8078I 

6003SL 

TON 

+  B2 
■  M3SL 

s 

Floating  decimal 
f  output  (S10-S2) 

•  5 

89.1 

MO7IO 

E80786 

75j 

fu  90.1 
.  +B4 

/ 

^  Set  Field  words 

.3 

bOojsF 

K80787 

70F 

Bl 

for  8  digit  , 
floating  decimal 

.1^ 

•  5 

6005SL 

M0710 

,  7OL 

M  3SL 
fU  90.1 

'  output  (S8-S2) 

90.1- 

.2 

000783 

SW02FJ 

710 

f  +  W2 
U»rBMR 

Print  a,b,  +  .1,+  .1 

.3 

88 

711 

fU  83.1 
fU  83.1 

B.  pPTIOK 


SEQUENCE  CODE  ADDRESS  ORDER  INDEX _ ■  ’  DESCRIPTION 


800300 

200711 

Key 

word 

90.3 

.k 

HSEHI 

711 

fu  91.11 
fu  91.11 

91.1 

.2 

0007T'4 

1007K3 

712 

f  +  t4 
fM  D3 

Point  number 

.3 

.4 

1007F5 

00078k 

713 

.  fM  T5 
f  +  W7 

Point  number 

.5 

.6 

1007F3 

f407WK 

714 

fM  T3 
f  +  C3 

Weighting  factor, 

.7 

.8 

1007F4 

0007K3 

715 

firT4 
f  +D3 

Point  type 

•  9  ■ 
.10  , 

4no6k6 

NN06o4 

71b 

fC’  ihk,i 

fu  13.1 

,11 

,12 

0007NN 

ioo78k 

Tit 

f  +  C5 
fM  W7 

Temporary  storage > 
of  weights 

.  .13 
.14 

■  NN0700 
.  NN0700 

TiB" 

fU  83.1 

fU  83.1 

800003 

2006k4 

Key 

word 

17.15 

.16 

NN071^ 

KK0712 

fu  91.1 
tu  91.1 

800003 

2006ltL 

Key 

word 

la 

0007^ 

SN02FJ 

bNL 

f  +  Wb 

U»IBMR 

^int  for  camera 
orientation  input 

Key 

word 

050005 

1007n8 

783 

V/2 

Control  word  -  Print 
a^b^  +  .l,j  +  ,l 
weights 

800003 

200789 

Key 

word 

789 

Wb 

Control  word  to 

1007F0 

print  for  camera 
orientation 

800001 

OOOLLl 

SEQUENCE  CODE 

ADDRESS 

ORDER 

INDEX 

DESCRIPTION 

K20K2K  - 
2Kb2K2  . 

7B6 

B1 

; 

) 

^  Field  words  for  format 
of  10  digit  floating 

^  J20F7N 
000.000 

781“ 

B2 

I 

1 

"  ^ 

declnial  numbers 
r  (SIO  -  S2) 

~  056009 

iooTSL 

W1 

Unused 

050004 
.  1007N8 . 

TTS" 

Read  a,  b,  +  .1,  +  .1 

050005 

lOQTFOr 

78if  ' 

W5 

Control  word  for  input 
and  output 

056005 

lOOTFO 

’  7B5 

Unused 

520«^a 

280282 

7S5 

B3  . 

/ 

''  Field  words  for  format 
of  8  digit  floating 

a20P7N 

000000 

.  767“ 

B4 

'  \ 

binary  numbers 
r  (S8  -  S2) 

758 

W5 

Available 

7^ 

Available 

7^c 

v^7 

■ 

Teu^xDrary  storage 
for  weighting  factor 

VI.  CONSTANTS 


The  following  floating  decimal  constemts  with  22  decimal  digits 
were  converted  to  sexadecimal  form  for  input  with  the  program  in  order 
to  maintain  maximum  accuracy,'  especially  In  converting  degrees,  minutes 
and  seconds  to  radians : 


+  .1000  0000  0000. 0000 
+  .17^3  3292  5199  ^329 
+  .2908  8820  8665  7215 
+  .ii848  1568  1109  5359 
+  .1000  0000  0000  0000 
+  .5000  0000  0000  0000 
+  .31^1  5926  5358  9793 
+  .6000  0000  0000  0000 
+  .2000  .  0000  0000  0000 


0000  00  -  16  constant 

5769  00  -  01  radians  =  1*^ 

9615  00  -  03  radians  =  1* 

9359  Oo  -  05  radians  =  T' 

0000  00  +  01  constcttit 

0000  00  -  06  iterative  constant 

2584  60  +  01  Jt 

0000  00  +  02  constant 

0000  00  +  01  constant 


.  VII.  MTA 

A.  FORMAT  > 

The  data  cards  are  punched  using  standard  floating . decimal 
form  (s8-S2)  -  [coefficient  (sign  and  8  digits)  with  exponent  (sign 
and  2  digits^  or  (S10-S2)  -  Coefficient  (sign  and  10  digits.)  with 
exponent  (sign  and  2  digits^  .  The  sign  is  in  a  separate  column 
using  "O”  punch  or  no  punch  for  plus  and  "X"  for  minus. 

•B.  INPUT  AND  OUTPUT 


The  data  input  has  10  (S10-S2)  decimal  digits  while  the 
output  m^  either  he  with  8  (S8-S2),  or  10  (S10-S2)  decimal  digits. 

The  input  cards  contain  five  lO-dlgit  floating  decimal  numbers.  Card 
No.  1  contains  Information  designating  form  of  output  and  signal  for 
direct  or  inverse  transformation. 

The  option  card  placed  before  "transfer  to  program"  card  is 
used  to  print  six  (S8-S2)  numbers  >rtiich  include  Information  such  as  . 
weight,  point  type,  and  point  number,  in  addition  to  the  local 
Cartesian  coordinates .  This  form  of  output  is  prepared  for  use  with 
the  photogrammetrlc  camera  orientation  program. 

Card  No.  1:  ' 


a 


+ 

-t- 


1' 


weight 

T 

only  used  in  option 


— +  =  output  SIO  -  S2 

: —  =  output  S8  -  32 

■+  From  geodetic  ellipsoidal  coordinates  to  local 
Cartesian  coordinates 

-  From  local  Cartesian  coordinates  to  geodetic 
ellipsoidal  coordinates 


See  sample  input  for  remainder  of  cards. 


If  a  minus  angle  is  used  minus  must  be  punched  with  all  three  values, 
l.e,  degrees,  minutes,  and  seconds. 


45 


Foliov  each  case  by  a  card  vrlth. -.1  punches  in  columns  57  and  58. 
As  many  cases  as  desired  may  be  run  by  stacking  one  after  the  other. 

For  output  see  samples. 

\  4  • 

A.  ROBERTA  WOOTEN  •• 


VIII.  SAMPLE3S 
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DIEffiCT  TRAUSrORMATPION 


•1000000000 

.  :0  -.1 

Wt. ,1000000000 

.00 

00"  . 

• 

.00 

00"  . 

• 

.00 

00"  . 

•  « 

.00 

00"  . 

• 

.00 

00"H  .00 

00  Id.,  888 

.3000000000 

02"H®  00 

00  ld.,888 

.4090500000 

02"H°. 3457050000  . 

OSpt^f-.  loooooo'ooo 

.5300600000  02"H::, 3457050000  03pt#*-.  lOOOOOOOOO 

.4231700000  02"  .3601830000  03  .2000000000 

.4722400000  02"  .360.1830000  03  .2000000000- 

,4044500000  02"  .3682910000  03  .3000000000 

•4135600000  02"'  .368291QOOO  03  .3000000000 

.3708100000  02"  .3781970000  03  .4000000000 

.3929200000  02„  .3781970000  03  .4000000000 

.4854400000  02  .33528100,00  03  .‘5000000000 

.5177300000  02" 'i'  .3352810000  03  4^.5000000000 

.  .  --.1 


20 


01  . 
01 
oi 
01  . 
01 
01 
01 
01 
:oi- 
01 


,10000000 

00 

■  ,10000000- 

00 

,34769959 

07 

H  ,00000000 

0  • 

00  ■ 

Id. ,88800000 

00  ' 

!i7258366 

05 

H  ,34570500 

• 

0  3pt^  .-1 000 00 00 

-01 

.19373897 . 

05 

.36018300 

0.3 

,20000000 

0-1  . . 

,20430183 

05 

,36829100 

03 

,30000000 

01  . 

.21394716 

05 

.37819700 

03 

•  ,40000000 

.01 

•15242694 

05 

4^  .33528,100 

03 

,50000000 

01. 

• 

*• 

• 

DIRECT  TRA^rSPORMATIOW 


5.  mpur  (S10-S2); 


e 

L 

.6378206400 

07 

15.63565838.00 

07 

.10000000,00 

'0  0 

.1  ■  ■  % 

• 

a 

.3000000000 

02° 

•  00 

op» 

,00 

00" 

P  ■ 

.6000000000 

02° 

.00 

00  »■ 

.00 

00" 

• 

7 

.1100000000 

02° 

.00 

00* 

,.00 

00" 

• 

• 

.3000000000 

02° 

.  ,00 

00» 

.00 

00" 

• 

• 

.3300000000 

02° 

,1500000000 

02' 

.00 

00" 

H 

.00 

0  ld^888 

X 

A 

.1120000000 

03° 

■  ,2000000000 

01> 

.3000000000 

02" 

H^.C0 

■00  id*  888 

.3300000000 

02° 

.2900000000 

02'. 

-.4090500000 

■02" 

H 

°,3457050p00 

03pt^f  .looooooooo 

01 

X 

4 

.1120000000 

03° 

■  ,2000000000 

01' 

.5300600000 

02" 

fl^.3457050000 

03pt4'.1000000000 

01 

.33  00000000 

0  2° 

,2900000000 

02' 

.4231700000 

0  2" 

‘■.3601830000 

03 

iZOOOOOOOOO 

01 

.1120000000 

03° 

■,0000000000 

X>0' 

.4722400000 

02" 

.3601830000 

03 

.20OOOOOO0O 

01 

.'3300000000 

02° 

.2900000000 

OZ  ' 

.4044500000 

02" 

,3682910000 

0  3 

.3000000000 

01 

.1110000000 

03° 

.5900000000 

02  ' 

.4135600000 

02" 

,3682910000. 

03 

.3000000000 

01 

.3300000000 

02° 

.2900000000 

0.2  ' 

.3708100000 

02" 

.3781970000 

03 

.4000000000 

01 

..iiiooooooo 

0  3° 

.5800000000 

02  ' 

.3929200000 

02" 

.3781970000 

03 

.4000000000 

01 

.3300000000. 

02° 

.2800000000 

02  ' 

.4854400000 

.  02" 

,3352810000 

03 

.5000000000 

01 

/ 

.  112OOOO000 

03°' 

,3000000000 ■ 

01  ' 

.5177300000 

0  2" 

3352810000 

03  J 

'  ..5COOOOOOOC 

01 

. 

• 

. 

• 

-.1 

OUTPUT  (S10-S2): 

a 

.6378206400  . 

07  b 

.6356583800 

0  7 

.1000000000 

00 

,1000000000 

00 

X 

< 

,7392611900 

□ 

06  Y  ,5288016840 
o 

07  Z 

^.3476995877 

0 

07 

H 

* 

^.ooopooooco 

0 

ld..8880000000 

00 

X 

^  • 

-.1933143294 

05  y'  i809097702l 

04  z 

. 

.  .1725836610 
^.1937389728 

05 

H 

,.3457050000 

03pty#. 1000000000 

01 

'■  -.1835087267 

05  r 

.5830707593 

04 

05 

.3601830000 

03 

.2000000000 

01 

-.1778025115 

05 

.4625123712 

.04 

.2043018349 

05 

-.3682910000 

03 

,3000000000 

01 

-.1720635834 

05 

,3476958963 

04' 

.2139471566 

05 

.3781970000 

03 

. '4000000000 

01 

% 

-.1865396068 

05  ' 

'  .87096Q0040 

04  s 

-  .1524269400 

05 

'.3352810000 

03 

< .5000000000 

01 

INVERSE  TRANSFORMATION 


B.  1.  INPUT  (S10-S2): 


a 

,6378206400 

0  7  6 

.6356583800 

07 

-.1000000000 

:o 

-.1000000000 

. 

o 

o 

a 

,30.00000000 

02° 

,00 

00 

.00 

00  " 

• 

• 

P 

.6000000000 

02° 

.00  . 

00’ 

.00 

GO" 

• 

• 

7 

, iroooopooo 

02° 

,00 

00» 

.00 

00" 

• 

• 

U) 

.3000000000 

02° 

,00 

00' 

,00 

00" 

• 

,7392611900 

06  X 

.5288016840 

07  Z 

.3476995877 

07 

.00 

001dr..9999 

-,1933.143282. 

05  y 

?.8090977022 

04  2 

^.1725836606 

05 

.00  , 

P' 

.1000000000 

01 

1 

1 

-,1835087258 

05 

\5830707560 

04 

^.1937389724 

05 

• 

,2000000000 

01 

-.1778025108 

05 

,4625123691 

0  4 

.2043018345 

05  . 

.0 

.3000000000 

01 

I 

-.1720635832 

05 

.3476958981 

04 

.2139471564 

0  5 

.0 

,4000000000 

01 

-.1865396065 

05  , 

r,8709600028 

04  •' 

1'.1524269402 

05 

.0.- 

,5000000000 

01 

.0 

'  ,6000000000 

01 

■  .  -1. 

2.  OUTPUT  (S8-S2): 


a 

.63782064 . 

07 

t  ,63565838 

07 

-.10000000 

00  . 

,10000000 

00 

• 

.33000000 

02° 

.14000000 

02» 

.59999993 

0  2" 

H 

,24955677 

-04 

Id. ,99990000 

00 

X° 

o 

,11200000 

03° 

.20000000 

01' 

.29999999 

0  2\ 

h' 

1 

°  .24955677 
o 

-04 

Id. ,99990000 

00 

^1 

• 

.33000000 

02° 

,29000000 

02  ' 

• 

.40904989 

02" 

H 

• 

.  .34570503 

03 

• 

Tjt#  ,10000000 

01 

.11200000 

03° 

,20000000 

01' 

.53005999 

02"  , 

^  ,34570503 

03 

,10000000 

01 

.33000000 

02° 

,29000000 

02'  . 

•42316990 

02" 

,36018299 

03 

.  .20000000  . 

01 

.11200000 

0  3° 

,00000000 

00  » 

.47223998 

0  2" 

.36018299 

03 

.20000000 

01 

,33000000 

02 

,29000000 

02'  . 

,40444990 

0  2" 

.36829099 

.  03 

.  .30000000 

01 

,11100000 

03° 

,59000000 

02'  ' 

.41355999 

0  2" 

.36829099 

03 

.30000000 

01 

,33000000 

02° 

,29000000 

02  • 

.37080992 

0  2" 

,37819699 

03 

.40000000 

01 

,11100000 

03° 

,58000000 

02  ' 

.39292000 

0  2" 

,37819699 

03 

,40000000 

01 

.33000000 

02° 

,28000000 

02  ' 

.48543993 

0  2" 

,33528099 

03 

.50000000 

01 

.11200000 

03° 

,'30000000 

01' 

.51772998 

02" 

.33528099 

03 

,50000000 

01 

.33000000 

C2° 

,14000000 

02' 

,59999993 

0  2" 

,24955677 

-04 

.60000000 

01 

.11200000 

03° 

•  ,20000000 

0l» 

.29999999 

0  2" 

1 

^  ,24955677 

-04 

••S 

'  ,60000000 

01 

•  •  •  •  ■  •  ■  ■  . 


IKVERgE  SRAHSFORMATIOH 


mpur  (S10-S2); 


a 

.6378206400 

07  b 

.6356583800 

07 

-.1000000000 

00 

,1000000000 

00 

a 

,3000000000 

•  00 

00‘ 

.00  ,  . 

ocf' 

# 

B 

,6000000000 

02° 

.00^ 

00» 

,00 

00" 

♦ 

7 

.1100000000 

02° 

,00 

00’ 

.00 

00" 

• .3000000000 

02  „ 

>00 

00'  . 

‘.00 

oo" 

n 

,7392611900 

06'  52 880 16840, 

07  Z 

.3476995877 

07 

.00 

id.  .9999 

X; 

-.1933143282 

03  y' 

•8090977022 

04  z; 

,  .1725836606 

05 

,00  , 

pt^ 

t  .1000000000 

01 

•L 

f .1835087258 

05 

'.5830707560 

04 

■  .1937369724 

05  • 

*  ' 

,2000000000 

01 

-.1778025108 

05 

.4625123691 

04 

.2043018345 

05 

■  .0 

. .3000000000 

01 

-.1720635832 

05 

.3476958981- 

04 

.2139471564 

05 

.0  ■■ 

.4000000000 

01 

f 

-.1865396065 

05  ■  , 

.,8709600028 

04  .  ' 

'.1524269402 

05 

,0 

•5000000000 

01 

•  .0 

• 

• 

•6000000000 

01 

• 

# 

• 

# 

I/-,! 

OUTPUT  (Sio-Sg);- 


.63  7,8206400 

b. 6356583800 

0  7 

-.1000000000 

00 

,1000000000 

00 

.3300000000 

02 

,1400000000 

02» 

.5999999283 

0  2": 

H-. 2495567664 

-04  id. 9999000000 

00 

,1120000000 

0  3° 

.2000000000 

oi» 

,2999999903 

02”H^#2493567664 

0 

-04  id#9999000qo0 

00 

• 

,3300000000 

02° 

,  ^2900000000 

02* 

# 

.4090498921 

• 

02"H  .3457050293 
02"H7 .3457050293 

. 

63pt#..10000000o0 

01 

,1120000000 

03° 

,2000000000 

or 

,5300599874 

03 

.1000000000 

01 

,3300000000 

02® 

.2900000000 

02'  ■ 

.4231698973 

02* 

,3601829899 

03 

.2000000000 

01 

.1120000000 

03® 

.0000000000 

OOi 

.4722399807 

02" 

.3601829899 

03 

.2000000000 

01 

,3300000000 

02® 

•  29OO  0.00000 

02« 

.4044499016 

02" 

,3682909896 

03 

•3000000000 

01 

.1110000000 

03® 

,5900000000 

02i 

.4135599857 

0  2" 

.3682909896 

03  , 

.3000000000 

01 

,3300000000 

02® 

■ .2900000000 

02i 

.3708099213 

02" 

,3781969866 

03 

.4000000000 

01 

,1110000000 

03® 

•5800000000 

02  1 

,3929199992 

02" 

.3781969866 

03 

.4000000000 

01 

,3300000000 

02® 

.2800000000 

02  1 

.4854399250 

02" 

,3352809909 

03 

.5000000000 

01 

.1120000000 

03P 

,3000000000 

Olt 

.5177299793 

02" 

,3352609909 

C3  j 

.5000000000 

01 

,3300000000 

02® 

.1400000000 

02» 

.5999999283 

02" 

-.2495567664 

-P^  .  i 

.6000000000 

01 

.1120000000 

03® 

,2000000000 

Oil 

.2999999903 

02"' 

'-.2495567664 

-04.  ^ 

r .6000000000 

01 

DIBBCT  TRAHSPORMAJIOM 


(Option  For  the  Photogrammetric  Oamera  Orientation  Program  Input) 


INPUT  (S10-S2); 


a 

,6378206400 

07 

b, 6356583800 

07 

,1000000000 

00 

-.1 

\  wt. ,1000000000 

20 

a 

,3000000000 

,0b 

00  ' 

,00 

0  0" 

P 

,6000000000 

02° 

,00  . 

00  ' 

,00 

00" 

7 

,1100000000 

02° 

,00 

00  ' 

,00 

0  0" 

• 

(>t) 

,3000000000 

02° 

,00 

00  » 

,00 

0  0" 

,3300000000 

02° 

,1500000000 

02  ' 

,00 

00"H 

_  .00 

■  00 

,888 

X 

,1120000000 

,2000000000 

01  ' 

,3000000000 

02’'r  .00 

00 

,888  . 

0 

■1 

,3300000000 

.2900000000 

02  ’ 

,4090500000 

02"H 

.  ,3457050000 

03Ptrf-,  looopooooo 

01 

X 

X 

•1 

,1120000000 

0  3 

,2000000000 

01  ' 

.5300600000 

02"H7  ,3457050000 

03ptrf^.l000000.0b0 

oi 

X 

,3300000000 

02° 

,2900000000 

02* 

.4231700000 

02" 

,3601830000 

0  3 

,2000000000 

01 

,1120000000 

03° 

,0000000000 

QO’ 

.4722400000 

0  2" 

,3601830000 

.  03 

,2000000000 

01 

,3300000000 

02° 

,2900000000 

02' 

.4044500000 

0  2" 

,3682910000 

03 

.,3000000000 

01 

,1110000000 

03° 

,5900000000 

02' 

.4135600000 

02" 

.3682910000 

03 

, 3000000000 

01 

,3300000000 

02° 

,2900000000 

02' 

.3708100000 

02" 

,3781970000 

03 

,4000000000 

01 

,1110000000 

03° 

,5800000000 

02* " 

.3929.200000 

0  2" 

,3781970000 

03 

.4000000000 

01 

,3300000000 

02° 

,2800000000 

02' 

.4854400000 

02" 

,3352810000 

03 

.5000000000 

01 

y 

,1120000000 

03° 

,3000000000  • 

01' 

,5177300000 

0  2"  , 

. ,3352810000 

03  < 

' ,5000000000 

01 

'  -.1 


OUTPUT  (S6-S2); 


a  ,63782064 

07 

b 

>  ,63565838 

07 

,10000000 

00 

,10000000 

00 

wt, 10000000 

20 

•  ■ 

X  ,73926119 
o 

06 

Y  #52880168 
o 

07 

r 

4 

Z, 

0 

.34769959 

07 

Wt..  10000000. 

2  Opt -type  ,10000000 

00 

, 

X  -.19331433 

05 

• 

y  -.80909770 

04 

z 

• 

.17258366 

05 

Wt..  10000000 

. 

20pt type,  10000000  , 

oopt#- 

, 

,10000000 

01 

-,18350873 

05  , 

^  ,58307076 

.04' 

1 

.19373897 

05 

■\  ,10000000- 

20 

,  ,10000000 

.  00 

.20000000 

01 

-,17780251 

05 

,46251237 

04 

,20430183 

05. 

,10000000 

20 

1  .10000000 

00 

1  ■ ' 

,30000000 

01 

-.17206356 

05 

,34769590 

04 

.21394716 

05 

1  ,10000000 

20 

,10000000 

00 

,40000000 

01 

*'  -.18653961 

05 

4 

^  ,87096000 

04 

> 

.15242694 

05  . 

^  ,10000000 

20 

4-  ,10000000 

00  , 

1 

•50000000 

01 

DIRECT  TRANSFQRMAIIOK 


D.l.  INPUT  (S10-S2)  for  (x)  =  a  =  90  =  and  7  =  0; 


a  #6378206400  07  t-, 6356583 800  07  *1000000000  0.0  .lOOOOOOOob  00 


a  .5700000000 

02° 

,3500000000 

02». 

',5843200000 

OZ'  •  . 

• 

p  ,2000000000 

02° 

,1500000000 

0  2‘ 

,3000000000 

02"  .  . 

• 

7  .00 

00° 

,00 

00* 

.00 

00"  , 

• 

(X),1060000000 

03° 

,2200000000 

02* 

.3879000000 

02"  , 

• 

,3200000000 

02° 

,2400000000 

02* 

.1568000000 

01" H  ,0000000000 

00  id. *11110 

X°,106GC0GGC0 

03° 

,2200000000 

02* 

,3879000000 

02"  fl°.000o000000 

00  Id. . 11110 

32 00000000 

02° 

,2500000000 

02* 

.1076600000 

02"  H?. 1123480000 

04pt  ,1000000000 

Ol 

X^.1060000COO 

03° 

,2300000000 

02* 

,8003000000 

01"  H7. 1123480000 

04pt  ,1000000000 

01 

• 

• 

• 

• 

-.1 

.  OUTPUT  (610  -  62) 

• 

,  • 

a 

,6378206400  07 

t)  ,6356583800 

07 

,1000000000 

00 

,1600000000 

00 

♦ 

X 

0 

,5390512301  ,  07 

Y  .6000000000 

0 

00 

Zq.3397.825164 

07 

.oooooooooo 

00  id 

,1111000000 

00 

*i 

-!i73569o0.94  04 

y  ,1454378543  . 
■^1 

04 

* 

2^,1123076752 

04 

.oooooooooo 

00  pt 

.1060000000 

01 

INVERSE  TRANSFORMATION 


E.li 


■1^ 


INPUT  (SIO  -  Sg); 


a 

,6378206400 

"b  ,6356583800 

07 

lOOOOOOCOO 

00  ’  .1000000000 

00  , 

a 

,5700000000 

,3500000000 

02'' 

,5843200000 

02  "  . 

P 

,2000000000 

, 150000000Q 

02' 

,3000000000 

02”  ., 

_  *  ■  ■*'*.• 

r 

,00 

00° 

,'00 

OO'' 

'.,00  •  ■  . 

00^*  .  . 

U) 

,1060000000 

0^ 

,2200000000 

.02 » 

*3879000000 

02"  .  - 

X 

,5390512301 

07 

Y  ,0000000000 

00 

Z .3397825164 

07  H  ,0000000000 

00  id  .1111000000 

<- 

-,1735690094 

• 

04 

y°, 1454378543 

•  • 

04 

z°.  112  30  76752 

• 

04  H°. 1123480000 

• 

04  Pt:..lCOOOOOOOO 
-,1 

00. 

Ol 


OUTPUT  (SIO  - 

S2): 

c 

r’  ■  > 

,6378206400 

07  'b 

,6356583800 

07 

V.. 

-.loooo'boooo 

CCS  .  ,1000000000 

00 

,3200000000 

.2400000000 

C2« 

.1568001691 

-  Ci’'E  ^.4321784430 

-03ld 

.1111000000 

00 

,1060000000 

of 

,2200000000 

02’ 

*3879000000 

02f'E°-^.4321 784430 

“03ld 

,1111000000 

0  0 

,3200000000 

* 

,2500000000 

02' 

.1076600171 

02"2i  .112.3479568 

04Pt 

.1000000000 

01 

,10.60000000 

03 

,2300000000 

02» 

'.•8002  999990 

01"H^  .1123479568 

64pt 

.1000.000000 

01 

DISTRIBUTION  LIST  •  . 

No.  of  .  No.  of 

Copies  Organization  Copies  Organization 


1.  Chief  of  Ordnance 

ATTN:  aRDTB-Bal  Sec 
Department  of  the  Army 
Washington  25,  D.  C. 

2  Coanwaading  Officer 

Diamond  Ordnance  Fuze 
Laboratories 

AOTN:  Technical  Information 
Office,  Branch  012 
Mr.  Francis  E.  Washer 
Washington  25,  D.  C. 

10  Commander 

Armed  Services  Technical 
Information  Agency 
ATTN:  TIPCR 
Arlington  Hall  Station 
Arlington  12,  Virginia 

1  Office  of  Technical  Services 

Department . of  Comaerce 
■  Washington  23^  D.  C.. 

10  Commander 

British  Army  Staff 
British  Defence  Staff  (W) 

AIPTN :  Reports '  Officer 

5100  Massachusetts  Avenue,  H.W, 

Washington  8,  D.  C.  - 

Of  Interest  to; 

Prof.  E.  H.  Thompson 
University  College 
London,  W.  C.  1 
England 

5  Defence  Research  Manber- 

Canadian  Joint  Staff 
2430  Massachusetts  Avenue,  N.W. 
Washington  8,  D.  C. 

Of  Interest  to: 

National  Research  Council  of 
Canada 

ATTN:  Mr.  T.  J.Blachut 
Mr.  G.  H.  Schut 
Ottawa  2,  Ontario 


3  Chief,  Bureau  of  Naval  Weapons 
■ATTN:  DIS-53 
Department  of  the  Na-vy 
Washington  23,  D.  C, 

2  Commander 

Naval  Ordnance  Laboratory 
White  OaJi,  Sliver  Spring  I9, 
Maryland 

1  Ccamnander 

U.S.  Naval  Ordnance  Test  Station 
China  Lake,  California 

1  Conmander 

U.S.  Naval  Weapons  Laboratory 
AOTN:  Dr.  W.  A.  Kemper 
Dahlgren,  Virginia 

.  1  Commanding  Officer 

U.S.  Naval  Photographic 
Interpretation  Center 
4301  Sultland  Road 
Sultland,  Maryland 

1  Hydrographer 

U.S.  Naval  Hydrographic  Office 
Washington  25,  D.  C. 

■  3  Commander. 

U.S.  Na'val  Missile  Center 
ATTN:  Mr,  John  A, ^Clement 
Point  Mugu,  California 

1  Superintendent 

U.S.  Naval  Observatory 
'  ATTN:  Dr.  William  Markcrwltz 

3*4- th  and  Massachiisetts  Avenue,  N.W. 
Washington  23,  D.  C. 

1  Director  ' 

Air  Uhlversity  Library 

ATTN;  AUL  (3T-AUL-6O-II6). 

Maxwell  Air  Force  Base,  Alabama 
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DISTRIBUTION  LIST 


No.  of  .'No.  of 

Copies  Organization  Copies  Organization 


5  Commander 

Air  Proving  Ground  Center 
ATTN;  PGTRI  ■ 

PGEES-Mr.  W.  A.  Brown 
(2  cys) 

Eglln  Air  Force  Base,  Florida 

2  Commander 

Air  Force  Missile  Test  Center 
(AFMT  Tech  Lib.  MU-135) 

Patrick  Air  Force  Base,  Florida 

2  Commander 

Air  Force  Cambridge  Research 
Center,  ARDC 

ATTN:  Geophysics  Research. 

Directorate 
L.  G.  Hans com  Field 
Bedford,  Massachusetts  • 

1  Commander 

Rome  Air  Development  Center 
ATTN :  Library 
Griff iss  Air  Force  Base 
Rome,  New  York 

1  Commander 

Wright  Air  Development  Division 

ATTN:  Aeronautical  Research 
Laboratory 

Wrlght-patterson  Air  Force  Base, 
Ohio 

1  Commander 

‘Holloman  Air  Development  Center, 
SEB,  FDL 

Hollomem  Air  Force  Base, 

New  Mexico 

1  Commanding  Officer 

Air  Force  Aeronautical  Chart 
Service 

ATTN:  Division  of  Photograrametry 
Washington,  D,  C. 


1  .•  Commander 

Aeronautical  Chart  and 
Information  Center 
Air,  Photographic  and  Charting 
Service  (MATS) 

ATTN:  Chief  Photpgrammetry 
Research  Branch 
Mr.  Edwin  Roth 
Second  8s  Arsenal  .Streets  . 

St.  Louis  l8,  Missouri 

5  Commanding  General 

Army  Rocket  and  Guided  Missile 
Agency 

ATTN :  Dr .  Ernst,  Stuhlinger 
Dr.  HellmutHolzer 
Dr.  Bruns 

Redstone  Arsenal,  Alabama 

5  Commanding  General 

.  White  Sands  Missile  Range 
ATTN:  ORDBS-TS-TIB 

Mr.  Ted  Durrenberger 
New  Mexico 

i  Commanding  General 

U.S.  Army  Signal  Englneeering 
,  ■  Laboratories 

ATTN;  Tech  Document  Center 
Fort  Monmouth,  New  Jersey 

4  Commanding  General 

Engineering  Research  &  Development 

‘  Laboratories  ,  ; 

ATTN;  Mr.  William  C.,  Cude 
Mr.  D.  Esten 
Mr.  John  T.  Pennington 
Mr.  Matos 

Fort  Belvolr,  Virginia 

1  Commanding  Officer 

U.S.  Army  Research  Office  (Durham) 
,  ATTN;  ,  Dr.  Theodore  W.  Schmidt  , 

Box  CM,  Duke  Station 
Durham,  North  Carolina 


DISTRIBUTION  LIST 


No.  of 

Copies  Organization 

4  Ccanmanding  Officer 

Army  Map  Service 
ATTN:  Photogrammetric  Division 
Col.  F.  0.  Diercks 
Mr.  A.  Nowlcki 
Mr.  J.  Theis 
Mr.  Soren  W.  Henricksen 
6500  Brooks  Lane,  N.W. 

Washington  I6,  D.  C. 

3  Director 

U.S.  Geological  Survey 
AITN:  Chief,  Topographic  Eng. 
Mr.  Russel  K.  Bean 
Mr.  R.  E.  Altenhofen 
Washington  25,  D,  C. 

4  Dir  ec  tear 

U.S.  Coast  &  Geodetic  Survey 
ATTN:  Commander  L.  W.  Swanson 
Mr.  G.  C.  Tewlzikel 
Mr.  Charles  Whitten 
Mr.  L.  G.  Simmons 
Department  of  Commerce 
Washington  25,  D.  C. 

1  National  Academy  of  Science 

ATTN:  Dr.  Pembroke  J.  Hart,  Jr. 
2101  Constitution  Avenue,  N.W. 
Washington  25,  D.  C. 

1  Director 

National  Bureau  of  Standards 
ATTN:  Dr.  Irvine  C.  Gardner 
232  Dynamometer  Building 
Washington  25,  D.  C. 

1  Director 

National  Science  Foundation 
ATTN :  Technical  Library 
Washington,  D.  C. 


No.  of 

Copies  Organization 

4  Director 

National  Aeronautics  &  Space 
Administration 
.  ATTN:  Dr.  John  O'Keefe 
Mr.  B.  Mllwltzky 
Mr.  W.  M,  Kaula 
Mr.  L.  N.  Comer 
1320  H.  Street,  N.W, 

Washington  23,  D.  C. 

1  NASA  Goddard  Space  Flight  Center 

Satellite  Application  Division 
ATTN :  Dr .  Nordberg 
4555  Overlook  Avenue,  S.  W. 
Washington  23,  D.  C. 

1  Director 

National  Aeronautics  &  Space 
Admlni strati on 
Langley  Research  Center 
ATTN:  Mr.  Richard  M.  Dickerson 
Langley  Field,  Virginia 

1  Smithsonian  Institute  Astrophysical 

Observatory  ' 

ATTN:  Dr.  Fred  Whipple 
60  Garden  Street 
Cambridge  38>  Massachusetts 

1  Director 

Boston  University 
Physical  Research  Laboratory 
Boston,  Massachusetts 

1  Cornell  University 

School  of  Civil  Engineering 
ATTN;  Prof.  Arthur  J.  McNair 
Center  of  Aerial 

Photographic  Studies 
Ithaca,  New  York 
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DISTRIBUTION  LIST 


No.  of 

Copies  Organization 

1  Cincinnati  Observatory 

ATTN:  Dr., Paul  Her get  ,  . 

Cincinnati,  Ohio 

2  Ohio  State  University 
Mapping  and  Charting  Research 

Laboratory 

ATTN:  Prof.  A, J.Brandenberger 
Prof.  A.  R.  Robbins 
Colvunbus,  Ohio 


No.  of-. 

Copies  Organization 

2  University  of  Illinois 

D^artment  of  Civil  Engineering 
ATTN:  Dr.  H.  M.  Karara 

Prof.  Milton  0.  Schmid 
^  Urbana,  Illinois 

1  University  of  Pennsylvania 

Computing  Laboratory 
ATTN:  Mr.  John  B.  Crozier 
Philadelphia  k ,  Pennsylvania 


1  Princeton  University  1  University  of  Michigan 


Department  of  Civil  Engineering 
ATTN:  Prof.  Sumner  B.  Irish 
Princeton,  New  Jersey 

2  Syracuse  University 

L.  C.  Smith  College  of  Engineering 
Department  of  Civil  Engineering 
ATTN;  Prof.  Arthur  Paulds 

Prof.  Paul  G.  Brerman 
Syracuse  10,  New  York 

1  Syracuse  University 

Department  of  Civil  Engineering 
ATTN:  Photogrammetric  Department 
Syracuse,  New  York 

1  Massachusetts  Institute  of 

Technology  ' 

Dept,  of  Civil  &' Sanitary  . 
Engineering 

ATTN:  C.  L.  Miller,  Director 
.  Photo grainnetry  Lab. 
Cambridge, 59,  Massachusetts 

1  New  Mexico  School  of  Agriculture  & 

Mechanic  Arts 

ATTN;  Dr.  George  Gardiner 
State  College,  New  Mexico 


ATTN;  Prof,  Edward  Young 
Ann  Arbor,  Michigan 

1  Lamount  Geological  Laboratory 

(Columbia  University) 

ATTN:  ^Dr.  WV  M,  Ewing 
Palisades,  New  York 

5  Autometric  Corporation 

ATTN;  Dr,  Ulrich  Heidelauf 
Mr.  E.  L.  Merritt 
Mr.  Charles  Spooner 
New  York,  New  York 

1  Bausch  &  Lomb  Optical  Company 

ATTN;  ’.Mr,  Heinz  Grxuier 
262  St.  Paul  Street 
Rochester,  New- -York 

1  Bendix  Aviation  Corporation 

Computer  Division 
ATTN;  V.  A.  van  Praag  .  . 

5650  Arbor  Vitae  Street  . 

Los  Angeles  k5,  California 

1  Internabional  Business  Machine 

Corporation 

ATTN:  Mr.  John  V.  Sharp 
Endicott,  New  York 
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DISTRIBUTION  LIST 


No.  of  No.  of 

Copies  Organization  Copies  Organization 


1  Kem  Instruments,  Inc. 

ATTN:  Hans  J,  Wehrll 
120  Grand  Street 
White  Plains,  New  York 

1  O.M.I.  Corporation  of  America 

ATTN:  Mr.  S.  J.  Friedman 
512  N.  Pitt  Street 
Alexandria,  Virginia 

1  Photogrammetry,  Inc . 

ATTN:  Mr.  Gomer  T.  McNeil 
922  Burlington  Drive 
Silver  Spring,  Maryland 

1  Radio  Corporation  of  America 

RCA  Service  Con^jany 
ATTN;  RCA  Data  Reduction  Group 
Analysis  Unit 
Mr.  Duane  Brown 

Patrick  Air  Force  Base,  Florida 

1  RfiUBD-Wooldridge  Corporation 
ATTN:  Dr.  E.  Stern 

5730  Arbor  Vitae  Street 

P.  0.  Box  45067  Airport  Station 

Los  Angeles  45,  California 

2  Smithsonian  Institute 
ATTN;  Dr.  Karl  G.  Henlze 

Dr.  J.  Allen  I^ek 
Washington  25,  D.  C. 

1  Technical  Operations,  Inc. 

ATTN;  Mr.  Samuel  S.  Holland 
Burlington,  Massachusetts 


1  Telecomputing  Corporation 

Engineering  Services  Division 
Burbank,  California 

1.  Volunteer  Satellite  Tracking 

Program 

ATTN:  Mr.  Norton  Goodwin 
826  Connecticut  Avenue 
Washington  6,  D.  C. 

3  Wild  Heerbrugg  Instruments,  Inc. 

ATTN:  Mr.  K.  E.  Reynolds 
Main  &  Covert  Streets 
Port  Washington,  New  York 

1  Phllco  Corporation 

Western  Develt^ment  Laboratories 
ATTN;  Mr.  Eric  Besag 
3875  Fabian  W^ 

Palo  Alto,  California 

5  Mr.  Marshall  S.  Wright 

929  Hlghgate  Road 
Alexandria,  Virginia 

1  Mr.  Robert  Zur linden 

2118  -  57th  Street,  N.W. 
Washington  7^  D.  C. 
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UHCIASSIFIED 
Geodetic  data  - 

Mathematical  analyale 
Mathematical  computers 
Coding 

Photogrammetry  - 

Mathematical  analysis 

m  ProJ  Ho.  505-06-011,  OMSC  No.  52iO.ll.lU5 
I  UNCIASSIFIED  Report  '  , 

j  The  trails  formation  of  geodetic  eUlpsoldal  coordinates  into  Cartesian 

,  coordinates  and  vice  versa'  la.  progranmed  for  the  OROTAC  using  a  peeudo  code  - 
j  "The  One’Address  Floating  ClnaryOouhle' Precision  Code  (OFBDP)." 


UNCLASSIFIED 
Geodetic  data  - 

Mathematical  analysis 
Mathematical  compu'ters 
Coding 

Photogrammetry  - 
Mathematical  analysis 

DA  FtoJNo.  503-06-011,  OMSC  No.  521D,ll.lU5  • 

UNCIASSIFIED  Report 

The  trensformatlon  of  geodetic  elllPBoldal  coordinates  Into  Cartesian 
coordinates  wd  'vice  veraa  Is  programmed  'for  the  ORDVAC  uali^  a  pseudo  code  - 
"The  One  Address  Floating  Binary  Oouhle  Precision  Code  (CfFBDP)."' 


AD _  .  Accession  No.  .  '  ■ _ • 

•Ram  Stic  Research  Trfir.T-atfiflea,  APO 

AS  OHDVAC  PROGRAM  FOR  THE  TRAMSFCaMATIOK  CT  GEOJSjriC ' 
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